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AMENDMENTS TO THE CLAIMS 



Pate: May 28, 2004 
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This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims 



Claim 1 (currently amended): A collar dielectric process, comprising the steps of: 

providing a semiconductor silicon substrate having a deep trench and a deep trench 
capacitor, in which the deep trench capacitor comprises a node dielectric formed on the sidewail 
and bottom of the deep trench and a storage node formed in the deep trench and reaching a 
predetermined depth; 

performing an ion implantation process to form an ion implantation area [[on]] in the 
substrate at the top of the deep trench, wherein the ion imputa tion process partially surrounds 
a partial top of the deep trench and is adj a cent to a buried strap outdiffusion region : 

removing the node dielectric until the top of the node dielectric is leveled off with the top 
of the storage node, thus exposing the sidewail of the deep trench outside the deep trench 
capacitor; and 

performing an oxidation process to grow a first silicon oxide layer on the exposed 
sidewail of the deep trench, in which the first silicon layer is outside the ion implantation area. 

« 

* - -■ - 

Claim 2 (original): the collar dielectric process as claimed in claim 1 , wherein the ion 
implantation process uses N2 as the ion source to restrain the growth of the first silicon oxide 



Claim 3 (original): The collar dielectric process es claimed in claim 1, wherein the position and 
vertical length of the ion Implantation area corresponds to those of a buried strap outdiffusion 
region. ' 
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Claim 4 (canceled) 
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Claim 5 (original): The collar dielectric process as claimed in claim 1, wherein the ion 
implantation process entirely surrounds the top of the deep trench. 

Claim 6 (original): The collar dielectric process as claimed in claim 1, wherein the vertical length 
of the ion implantation area is 800-1 500A. 

Claim 7 (original): The collar dielectric process as claimed in claim 1, wherein the node dielectric 
is a silicon nitride layer. 

Claim 8 (original): The collar dielectric process as claimed in claim 1, wherein the storage node 
is an n+-doped polysilicon layer. 

Claim 9 (original): The collar dielectric process as claimed in claim 1, wherein the deep trench 
capacitor further comprises a buried plate which is an n+-type diffusion region formed in the 
substrate at the lower portion of the deep trench and surrounding the node dielectric. 

Claim 10 (original): The collar dielectric process as claimed in claim 1 , further comprising the 
steps of: 

forming a second silicon oxide layer on the sidewall of the deep trench to cover the first 
silicon oxide layer and the ion implantation area; 

forming a first conductive layer in the deep trench to connect the top of the storage node; 

recessing the first conductive layer until reaching a predetermined depth; and 

etching the second silicon oxide layer and the first silicon oxide layer to level off the top 
of the second silicon oxide layer and the top of the first silicon oxide layer until the top of the first 
conductive layer protrudes from the tops of the second silicon oxide layer and the first silicon 
oxide layer, wherein the combination of the second silicon oxide layer and the first silicon oxide 
layer remaining on the sidewall of the deep trench serve as a collar dielectric layer. 

Claim 1 1 (original): The collar dielectric process as claimed in claim 10, wherein the first 
conductive layer is an n+-doped polysilicon layer. 



Page 4 of 7 



PACE 5/8 • RCVDAT 5/28/20W 1:31:19 PM [Eastern Daylight TlmeJ • SVR:USPT<M=FXRF.1/3 « DNIS:8729306 • CSD:1310491618S • DURATION (mm-ss):02^2 



05/28/2004 10:36 13104016185 



QLD 



PAGE 06/08 



Appl. No. 10/643,169 

Examiner Le, Thao P, Art Unit 2818 

In response to the Office Action dated March 17, 2004 



Date: May 28, 2004 
Attorney Docket No. 10112751 



Claim 12 (original): The collar dielectric process as claimed in claim 10, further comprising the 
steps of: 

forming a second conductive layer in the deep trench; and 

forming a buried strap outdiffusion region in the silicon substrate adjacent to the second 
conductive layer, wherein the position and vertical length of the buried strap outdiffusion region 
correspond to those of the ion implantation area. 

Claim 13 (original): The collar dielectric process as claimed in claim 12, wherein the second 
conductive layer is a polysilicon layer. 



Claim 14 (original): The collar dielectric process as claimed in claim 12, wherein the buried strap 
outdiffusion region is an n+-type diffusion region. 
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